Repeated stimulation of dopamine D1-like receptor and hyperactivation of mTOR signaling lead to generalized seizures, altered dentate gyrus plasticity, and memory deficits.
The acute activation of the dopamine D1-like receptors (D1R) is involved in a plethora of functions ranging from increased locomotor activity to the facilitation of consolidation, storage, and retrieval of memories. Although much less characterized, epileptiform activities, usually triggered by disruption of the glutamate and GABA balance, have also been reported to involve the dopaminergic transmission. Using a combination of biochemical, immunohistochemical, electrophysiological, and behavioral approaches we have investigated the consequences of repeated stimulation of D1R using the selective D1R-like agonist SKF81297. Here, we report that repeated systemic administration of SKF81297 induces kindled seizures in mice. These seizure episodes parallel the hyperactivation of the mTOR signaling in the hippocampus, leading to disrupted long-term potentiation (LTP) in the dentate gyrus (DG) and altered recognition memories. The mTOR inhibitor rapamycin delays the development of SKF81297-induced kindled seizures, and rescues LTP in the DG and object recognition. Our results show that repeated stimulation of D1R is sufficient to induce generalized seizures leading to the overactivation of mTOR signaling, disrupted hippocampal plasticity, and impaired long-term recognition memories. This work highlights the interest of mTOR inhibitors as therapeutic strategies to reverse plasticity and cognitive deficits.